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DETAILED ACTION 

1 . This office action is responsive to communication filed on December 15, 2009. 

Response to Arguments 

2. Applicant's arguments filed December 15, 2009 have been fully considered but 
they are not persuasive. 

3. Applicant argues that there is clearly no disclosure or suggestion of the image 
processing apparatus of claims 1, 15 and 27 where a compression unit and a storage 
unit are connected to a bus, and a compression unit outputs compressed image data 
directly to the storage unit via the bus. The storage unit is external to the image 
processing part. In contrast, buffer 1140 is part of the architecture/stat structure and is 
not external. The external memory is described as connected to the line writer 650. 

Kuo et al. teaches the additional storage steps (into buffers 1 140 or 1350) and the use 
line writer 650, which has additional elements increasing the cost and complexity of the 
architecture/data structure, increases the processing required and processing time. 
Moreover, there is no bus described connected to both JPEG hardware 924 and the not 
shown memory connected to line writer 650. The apparatuses of claims 1,15 and 27 
are neither taught nor suggested by Kuo et al. 

4. The Examiner respectfully disagrees. The Examiner interprets the storage unit to 
be input/output buffer 2 (1140, figure 11), and not any external memory at the output of 
the line writer (650). Claim 1 recites that the storage unit is outside said image 
processing part. The Examiner interprets the image processing part to comprise line 
reader, 620, DSP, 922, ping-pong buffers A and B, 1130, JPEG Hardware, 924, and line 
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writer, 650 of figure 1 1 . As shown in figure 11, input/output buffer 2 (1140) is clearly 
outside of the above-defined image processing part. Claim 1 does not require that the 
storage unit is an external memory connected to the output of line writer (650), but 
rather simply that it is outside the image processing part. Whether a bus is connected 
to the not shown memory connected to the line writer (650) is a moot point, as the 
Examiner has not relied upon any bus connected to a not shown memory connected to 
the line writer (650). With respect to the bus, amended claim 1 recites “said 
compression unit is connected to said bus and outputs compressed image data directly 
to said storage unit via said bus”. As shown in figure 1 1 , and detailed in column 1 1 , 
lines 48-51 , the compression unit (JPEG Hardware, 924) outputs compressed image 
data directly to said storage unit (1140). Kuo et al. teaches that for hardware 
components “data are transferred across a bus by hardware”. JPEG Hardware (924) is 
a hardware component, as detailed in column 10, lines 53-59. Therefore, the output of 
compressed image data from the JPEG Hardware (924) to the storage unit (1140) is via 
a bus. 

5. Therefore, the rejection is maintained by the Examiner. 

Claim Objections 

6. The objections to claims 1 8 and 1 9 are hereby removed in view of Applicant’s 
response. 

Claim Rejections - 35 USC § 102 

7. The text of those sections of Title 35, U.S. Code not included in this action can 



be found in a prior Office action. 
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8. Claims 1, 2, 13-16, 20-25 and 27 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Kuo et al. (US 6,400,471). 

9. The Examiner’s response to Applicant’s arguments, as outlined above, is hereby 
incorporated into the rejection of claims 1, 2, 13-16, 20-25 and 27 by reference. 

Consider claim 1 , Kuo et al. teaches: 

An image processing apparatus for performing image processing on captured 
data of an image of a desired subject (see digital camera, 100, figures 1 , 2 and 1 1 ), 
comprising: 

an image processing part (line reader, 620, DSP, 922, ping-pong buffers A and 
B, 1 1 30, JPEG Hardware, 924, and line writer, 650, figure 1 1 ); and 

a storage unit (input/output buffer 2, 1140, figure 1 1 ) provided outside said image 
processing part (see figure 11) and connected to said image processing part by a bus 
(The compression unit (JPEG hardware, 924) outputs compressed image data directly 
to the storage unit (1140), figure 11, column 11, lines 48-54. Kuo et al. teaches that the 
compression unit (JPEG hardware, 924) comprises hardware (column 10, lines 53-62), 
and that hardware components output data via a bus (column 5, lines 8-10, 116, figure 
2). Therefore, Kuo et al. teaches that the compression unit (924) outputs compressed 
image data directly to a storage unit (1140) via a bus.), 

said image processing part (line reader, 620, DSP, 922, ping-pong buffers A and 
B, 1130, JPEG Hardware, 924, and line writer, 650, figure 11) including: 




Application/Control Number: 10/811,840 
Art Unit: 2622 



Page 5 



a buffer memory (ping-pong buffers A and B, 1 1 30, figure 1 1 ) for data storage 
(The buffer memory (1130) stores image data processed by the DSP (922), column 1 1 , 
lines 34-47.); 

an image processing unit (DSP, 922) for performing a predetermined process on 
said captured data to obtain image data (column 11, lines 34-39), and writing said 
image data to said buffer memory (The image data is written into the buffer memory 
(1 1 30) from the DSP (922), column 1 1 , lines 36-38.); and 

a compression unit (JPEG hardware, 924) for compressing said image data read 
from said buffer memory (The image data is compressed using JPEG compression, 
column 1 1 , lines 34-36, column 7, lines 30-33.) and outputting compressed image data 
to said storage unit (1140, see figure 1 1 , column 1 1 , lines 48-54), wherein said buffer 
memory (1130) is connected to receive only said image data from said image 
processing unit (922) and connected to output said image data only to said compression 
unit (924, see figure 1 1 , column 1 1 , lines 36-46), 

wherein said compression unit is connected to said bus and outputs said 
compressed data directly to said storage unit via said bus (The compression unit (JPEG 
hardware, 924) outputs compressed image data directly to the storage unit (1140), 
figure 1 1 , column 1 1 , lines 48-54. Kuo et al. teaches that the compression unit (JPEG 
hardware, 924) comprises hardware (column 10, lines 53-62), and that hardware 
components output data via a bus (column 5, lines 8-10, 116, figure 2). Therefore, Kuo 
et al. teaches that the compression unit (924) outputs compressed image data directly 
to a storage unit (1140) via a bus.). 
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Consider claim 2, and as applied to claim 1 above, Kuo et al. further teaches: 
said buffer memory (ping-pong buffers A and B, 1130) includes a first buffer 
memory (A) and a second buffer memory (B), said image processing apparatus further 
comprising: 

a control unit (CPU, 344, figure 2) being operative (column 5, lines 42-54) in such 
a manner that while said image processing unit (922) writes said image data either to 
said first buffer memory (A) or to said second buffer memory (B), said compression unit 
(924) selectively reads image data previously stored either in said first buffer memory 
(A) or in said second buffer memory (B) experiencing no writing of said image data by 
said image processing unit (See column 1 1 , lines 36-46. One buffer is filled with image 
data from the DSP (922) while the other buffer is output to the JPEG hardware (924).). 

Consider claim 13, and as applied to claim 1 above, Kuo et al. further teaches: 
a first switching unit connected between said image processing unit and said 
buffer memory; and a second switching unit connected between said compression unit 
and said buffer memory (As the image data is alternately read into and out of the ping- 
pong buffers (1130), there must be a first switching unit connected between said image 
processing unit (922) and said buffer memory (1130), and a second switching unit 
connected between said compression unit (924) and said buffer memory (1130), column 
11, lines 36-46.). 
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Consider claim 14, and as applied to claim 13 above, Kuo et al. further teaches: 
said buffer memory (1130) comprises first and second buffer memories (A and B) 
connected in parallel (As parallel operations are performed involving buffer memories A 
and B, they are connected in parallel, column 11, lines 38-46.). 

Consider claim 22, and as applied to claim 1 above, Kuo et al. further teaches: 
said image processing part comprises: 

a first processing unit (line reader, 620) for performing a first processing on said 
captured data and for storing first processed data in said storage unit (The line reader 
(620) reads said captured data and stores first processed data in the input/output buffer 
1 (1 1 20) of said storage unit, column 1 1 , lines 31 -36.); and 

a second processing unit (DSP, 922) for performing a second processing on said 
first processed data obtained from said storage unit (1120) and outputting said image 
data to said buffer memory (The DSP (922) processes data obtained from the 
input/output buffer 1 (1120), and outputs the processed data to said buffer memory 
(1 1 30), column 1 1 , lines 34-46.). 

Consider claim 23, and as applied to claim 1 above, Kuo et al. further teaches: 
said image processing part (see 924 and 650, figure 11) is connected to store 
data in and retrieve data from said storage unit (Image data is stored in and retrieved 
from input/output buffer 2 (1 1 40, figure 11), column 1 1 , lines 48-51 .). 
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Consider claim 24, and as applied to claim 1 above, Kuo et al. further teaches: 

said compression unit (924) compressing said image data read from said buffer 
memory (1130) and storing said image data in said storage unit (The compression unit 
(924) reads data from the buffer memory (1130) and stores the data in the input/output 
buffer 2 (1 1 40), figure 1 1 , column 1 1 , lines 36-51 .). 

Consider claim 25, and as applied to claim 1 above, Kuo et al. further teaches 
that said buffer memory comprises two line buffers each having a length not less than a 
length of image data processed by said image processing unit a single time (The image 
processing unit processes lines of image data, column 11, lines 7-54. Column 10, lines 
36-40 detail that that the JPEG processing accepts lines of data as its input. Column 
1 1 , lines 36-39 detail that the ping-pong buffers are used such that the DSP (922) and 
JPEG hardware (924) can be run in parallel. Thus each ping-pong buffer (A and B) 
must have a length not less than a line of image data.). 

Consider claim 15, Kuo et al. teaches: 

An image processing apparatus for performing image processing on captured 
data of an image of a desired subject (see digital camera, 1 00, figures 1 , 2 and 1 1 ), 
comprising: 

an image processing part (line reader, 620, DSP, 922, ping-pong buffers A and 
B, 1 1 30, JPEG Hardware, 924, and line writer, 650, figure 11); and 
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a storage unit (input/output buffer 1 , 1 120, and input/output buffer 2, 1140, figure 
1 1 ) provided outside said image processing part (see figure 1 1 ) and connected to said 
image processing part by a bus (The compression unit (JPEG hardware, 924) outputs 
compressed image data directly to the storage unit (1140), figure 1 1 , column 1 1 , lines 
48-54. Kuo et al. teaches that the compression unit (JPEG hardware, 924) comprises 
hardware (column 10, lines 53-62), and that hardware components output data via a 
bus (column 5, lines 8-10, 116, figure 2). Therefore, Kuo et al. teaches that the 
compression unit (924) outputs compressed image data directly to a storage unit (1140) 
via a bus.), 

said image processing part (line reader, 620, DSP, 922, ping-pong buffers A and 
B, 1130, JPEG Hardware, 924, and line writer, 650, figure 11), including: 

first and second buffer memories (ping-pong buffers A and B, 1130) connected in 
parallel for data storage (The buffer memory (1130) stores image data processed by the 
DSP (922), column 11, lines 34-47. As parallel operations are performed involving 
buffer memories A and B, they are connected in parallel, column 1 1 , lines 38-46.); 

an image processing unit (DSP, 922) for performing a predetermined process on 
said captured data to obtain image data (column 11, lines 34-39), and alternatingly 
writing said image data to said first and second buffer memories (Image data is 
alternately written into ping-pong buffers A and B from the DSP (922), column 1 1 , lines 
36-46.); and 

a compression unit (JPEG hardware, 924) for compressing said image data 
alternatingly read from said first and second buffer memories (The image data is 
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alternately read from ping-pong buffers A and B (column 1 1 , lines 36-46), and 
compressed using JPEG compression, column 11, lines 34-36, column 7, lines 30-33.), 
wherein said first and second buffer memories (A and B, 1130) are connected to 
receive only said image data from said image processing unit (922) and connected to 
output said image data only to said compression unit (924, see figure 1 1 , column 1 1 , 
lines 36-46), and said compression unit (924) is connected to said bus and outputs 
compressed image data directly to said storage unit via said bus (The compression unit 
(JPEG hardware, 924) outputs compressed image data directly to the storage unit 
(1 1 40), figure 1 1 , column 1 1 , lines 48-54. Kuo et al. teaches that the compression unit 
(JPEG hardware, 924) comprises hardware (column 10, lines 53-62), and that hardware 
components output data via a bus (column 5, lines 8-10, 116, figure 2). Therefore, Kuo 
et al. teaches that the compression unit (924) outputs compressed image data directly 
to a storage unit (1140) via a bus.). 

Consider claim 16, and as applied to claim 15 above, Kuo et al. further teaches: 
a first switching unit connected between said image processing unit and said first 
and second buffer memories; and a second switching unit connected between said 
compression unit and said first and second buffer memories (As the image data is 
alternately read into and out of the ping-pong buffers (1130), there must be a first 
switching unit connected between said image processing unit (922) and said first and 
second buffer memories (1130), and a second switching unit connected between said 
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compression unit (924) and said first and second buffer memories (1130), column 1 1 , 
lines 36-46.). 

Consider claim 20, and as applied to claim 15 above, Kuo et al. further teaches: 
said image processing part (see 924 and 650, figure 11) being connected to 
store data in and retrieve data from said storage unit (Image data is stored in and 
retrieved from input/output buffer 2 (1140, figure 11), column 1 1 , lines 48-51 .). 

Consider claim 21, and as applied to claim 15 above, Kuo et al. further teaches: 
said image processing part comprises: 

a first processing unit (line reader, 620) for performing a first processing on said 
captured data and for storing first processed data in said storage unit (The line reader 
(620) reads said captured data and stores first processed data in the input/output buffer 
1 (1 1 20) of said storage unit, column 1 1 , lines 31 -36.); and 

a second processing unit (DSP, 922) for performing a second processing on said 
first processed data obtained from said storage unit (1120) and outputting said image 
data to said buffer memory (The DSP (922) processes data obtained from the 
input/output buffer 1 (1120), and outputs the processed data to said buffer memory 
(1 1 30), column 1 1 , lines 34-46.). 



Consider claim 27, Kuo et al. teaches: 
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An image processing apparatus for performing image processing on captured 
data of an image of a desired subject (see digital camera, 100, figures 1 , 2 and 1 1 ), 
comprising: 

an image processing part (line reader, 620, DSP, 922, ping-pong buffers A and 
B, 1 1 30, JPEG Hardware, 924, and line writer, 650, figure 1 1 ); and 

a storage unit (input/output buffer 2, 1140, figure 1 1 ) provided outside said image 
processing part (see figure 11) and connected to said image processing part by a bus 
(The compression unit (JPEG hardware, 924) outputs compressed image data directly 
to the storage unit (1140), figure 11, column 11, lines 48-54. Kuo et al. teaches that the 
compression unit (JPEG hardware, 924) comprises hardware (column 10, lines 53-62), 
and that hardware components output data via a bus (column 5, lines 8-10, 116, figure 
2). Therefore, Kuo et al. teaches that the compression unit (924) outputs compressed 
image data directly to a storage unit (1140) via a bus.), 

said image processing part (line reader, 620, DSP, 922, ping-pong buffers A and 
B, 1130, JPEG Hardware, 924, and line writer, 650, figure 11), including: 

an image processing unit (line reader, 620 and DSP, 922, figure 1 1) for 
performing a predetermined process on said captured data to obtain image data 
(Predetermined processes performed on the captured data are detailed in column 1 1 , 
lines 29-38.); 

a line memory (620) integrated into said image processing unit (See figure 11, 



column 11, lines 29-36.); 
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a compression unit (JPEG hardware, 924) for compressing said image data (The 
image data is compressed using JPEG compression, column 11, lines 34-36, column 7, 
lines 30-33.); and 

a buffer memory (ping-pong buffers A and B, 1 1 30, figure 1 1 ) connected 
between said image processing unit (620, 922) and said compression unit (924, see 
figure 11); 

a DMA controller controlling transfer of compressed image data between the 
compression unit and the storage unit (Kuo et al. teaches that the JPEG hardware (i.e. 
the compression unit) can be replaced with an image processing hardware system 
(1230, figure 13) with extended functionality, column 11, line 63 through column 12, line 
9. The hardware architecture is DMA based, column 12, lines 10-24. A DMA engine 
(1430, i.e. DMA controller) is set up for executing the image processing and output to 
the line writer (650) and the storage unit, column 12, lines 59-67. Figure 14 shows that 
the DMA controller (1430) outputs data to the line writer (650) and thus the storage 
unit.), 

wherein said buffer memory (1130) is connected to receive only said image data 
from said image processing unit (620, 922) and connected to output said image data 
only to said compression unit (924, see figure 1 1 , column 1 1 , lines 36-46), and 
compressed image data is output directly from said compressing unit via said bus to 
said storage unit, and said compression unit is connected to said bus (The compression 
unit (JPEG hardware, 924) outputs compressed image data directly to the storage unit 
(1 1 40), figure 1 1 , column 1 1 , lines 48-54. Kuo et al. teaches that the compression unit 
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(JPEG hardware, 924) comprises hardware (column 10, lines 53-62), and that hardware 
components output data via a bus (column 5, lines 8-10, 116, figure 2). Therefore, Kuo 
et al. teaches that the compression unit (924) outputs compressed image data directly 
to a storage unit (1140) via a bus.). 

Claim Rejections - 35 USC § 103 

1 0. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

1 1 . Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kuo et 
al. (US 6,400,471 ) in view of Eglit (US 6,002,446). 

Consider claim 26, and as applied 1 above, Kuo et al. further teaches that said 
image processing unit comprises a line memory (input/output buffer, 1120) for storing 
said captured data (The line memory (1120) stores data output from the line reader 
(620), column 1 1 , lines 34-36.), and that said buffer memory comprises two line buffers 
each having a length not less than a length of image data processed by said image 
processing unit a single time (The image processing unit processes lines of image data, 
column 1 1 , lines 7-54. Column 10, lines 36-40 detail that that the JPEG processing 
accepts lines of data as its input. Column 1 1 , lines 36-39 detail that the ping-pong 
buffers are used such that the DSP (922) and JPEG hardware (924) can be run in 
parallel. Thus each ping-pong buffer (A and B) must have a length not less than a line 
of image data.). 
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However, Kuo et al. does not explicitly teach that each line buffer has a length 
not more than a length of said line memory. 

Eglit similarly teaches an image processing apparatus (figure 4, column 1 1 , lines 
27-42) with ping pong buffers (420, column 12, lines 14-18). 

However, in addition to the teachings of Kuo et al., Eglit teaches that each line 
buffer has a length not more than a length of said line memory (Eglit teaches that the 
line buffer (420) comprises "two lines" arranged and viewed as two banks. Thus each 
buffer has a length of one line.). 

Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time of the invention to have each line buffer taught by Kuo et al. have a length 
not more than a length of said line memory as taught by Eglit for the benefit of saving on 
memory requirements. 



Conclusion 

12. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ALBERT H. CUTLER whose telephone number is 
(571)270-1460. The examiner can normally be reached on Mon-Thu (9:00-5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s 
supervisor, Sinh Tran can be reached on (571) 272-7564. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Sinh Tran/ 

Supervisory Patent Examiner, Art 

Unit 2622 

AC 




